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Ion-cyclotron o s c i l l a t i o n s i n plasmas a r e g e n e r a l l y t r e a t e d a s e l e c t r o s t a t i c i n most theo r i e s , although it i s obvious t h a t t h e y a r e of non-potential c h a r a c t e r . ' I n t h i s paper an a t tempt i s made, t h e r e f o r e , t o i n v e s t i g a t e some o u t s t a n d i n g c h a r a c t e r i s t i c s of t h e s e o s c i l l at i o n s , assuming t h a t they a r e n o t e l e c t r o s t at i c . A uniform and i n f i n i t e weakly ionized plasma i s considered, and i t i s assumed t o be placed i n a homogeneous and ' s t a t i c B p a r a l l e l t o a c o n s t a n t d.c. Eo. The ensuing agomalous Doppl e r e f f e c t e v e n t u a l l y g i v e s r i s e t o ion-(and, of course, a l s o e l e c t r o n -) c y c l o t r o n waves of growing amplitude. T h i s f a c t of spontaneous exc i t a t i o n h a s been l o n g ago observed experimenta l l y [lJ, and t h e value of t h e t h r e s h o l d d r i f t h a s been found [zJ t o i n c r e a s e w i t h e l e c t r o n temperature ( o r r a t h e r with T / T~) , but t h e t h e o r e t i c a l e x p l a n a t i o n s ~, g
based on t h e a s sumption t h a t t h e e x c i t e d aves a r e l o n g i t u d i n a l were n o t q u i t e s a t i s f a c t o r y . I n t h i s paper t h e problem of t h e determina t i o n of t h e threshold d r i f t h a s been reconside r e d f o r t h e plasma described above, and f o r ion-cyclotron waves of n o n -e l e c t r o s t a t i c charact e r . The t h r e s h o l d d r i f t has been determined from t h e c o n d i t i o n of marginal i n s t a b i l i t y ,
I m~u O , and t h e n e c e s s a r y d i s p e r s i o n eqtiation i s taken i n t h e standard F r e s n e l ( r a t h e r than Poisson) form where€#$ a r e t h e components o f t h e plasma d ielectric t e n s o r . The l a t t e r q u a n t i t i e s have been determined f r o m t h k i n e t i c e q u a t i o n s f o r e l e c t r o n and i o n o n e -p a r t i c l e d i s t r i b u t i o n func t i o n s , u s i n g a modified BGK c o l l i s i o n i n t e g r a l f o r e-n and i -n e l a s t i c c o l l i s i o n s [5], w i t h a Maxwellian f $ and a s h i f t e d Maxwellian f:.
Aft e r t h e standard procedure of l i n e a r i z i n g , appl y i n g t h e Fourier-Laplace t r a n s f o r m a t i o n s , eva l u a t
i n g t h e components of t h e complex am litudes of t h e c u r r e n t d e n s i t y p e r t u r b a t i o n f6], t h e obtained d i s p e r s i o n e q u a t i o n y i e l d s t h e f o llowing expression f o r t h e threshold e l e c t r o n t h d r i f t f o r t h e spontaneous e x c i t a t i o n of t h e g harmonic of t h e ion-cyclotron o s c i l l a t i o n s :
where X (ai) i s a r a t h g qomplicated f u n c t i o n of the argument z i = ! ti being t h e i o n Larmor r a d i u s ) , which describes the e f f e c t s of f i n i t e Larmor r a d i u s i n t h e process of spontaneous e x c i t a t i o n considered h e r e . The approxima t i v e e x p r e s s i o n s f o r t h i s f u n c t i o n a r e d i f f e re n t a t z i 4 I and a t zi3$ 1 ( r e s p e c t i v e l y , longwave and short-wave l i m i t s , w i t h r e s p e c t t o i o n Larmor r a d i u s ) . It h a s been found t h a t i n t h e long-wave l i m i t , t h e temperature dependance ( a p p e a r i n g through the c o l l i s i o n f r e q u e n c i e s , thsmal v e l o c i t i e s and t h e v a r i a b l e zi) of t h e t h r e s h o l d e l e c t r o n d r i f t f o r t h e spontaneous e x c i t a t i o n of fbe rnth harmonic of the non-elect r o s t a t i c ion-cyclotron o s c i l l a t i o n s is: I n t h e short-wave l i m i t , on t h e c o n t r a r y , t h e t h r e s h o l d d r i f t i n q u e s t i o n i s p r a c t i c a l l y independent of t h e o r d e r of t h e harmonic rn, and i t i s much l a r g e r t h a n i n t h e former c a s e . It i s given by:
Hence, i n both s h o r t -and long-wave l ' m i t s , a temperature 'dependance of t h e form T$2 i s found. T h i s i s i n accordance w i t h t h e behaviour found i n [z), which sugge,sts t h q t the waves e x c i t e d i n t h a t experiment were n o t e l e c t r , o s t at i c . It would be of i n t e r e s t t o observe experi m e n t a l l y the Ti-dependance of t h e t h r e s h o l d d r i f t ; i n t h e longwave l i m i t i t should be a f u n c t i o n of m, according t o t h e theory developped h e r e . 
